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Description of the discipline *"Technology of machine building""
(name)

Academic degree, specialty, academic programme

Academic degree

bachelor’s

Specialty

133 "Sectoral mechanical engineering"

Academic programme

13 "Mechanical engineering"

Characteristics of the discipline

Type

compulsory

Total number of hours

Number of ECTS credits

Number of modules

Course project (work) (if any)

Form of assessment

exam 2 semester/credit 1 and 3 semesters

Indicators of the discipline

for full-time and part-time forms of university study

Full-time Part-time
Year of study 2,3 3
Semester IV, V, Vi V, VI
Lectures 15/30/15 hours. 6/- hours.
Practical classes and seminars -
Laboratory classes 15/30/15 hours. 16 hours.
Self-study 30/30/30 hours. 86 hours.
Number of hours per week for full- 4/2 hours.
time students

1. Aim, objectives, competences and expected learning outcomes
of the discipline

Aim To give the necessary knowledge to the future engineer-designer for the
successful selection of technological methods for obtaining and processing
billets to ensure high quality products, material savings, high productivity.

Objectives the study of technological methods of obtaining and processing of
billets, their technical and economic characteristics, the study of the basic
schemes of equipment, design of workshops of machine-building plants,
issues of technological design of blanks, taking into account the methods of
their obtaining, technological methods to improve the reliability of machines.
Acquisition of competences:

Integral competence (IC): The ability to solve complex specialized tasks and
solve practical problems in the field of mechanical engineering using the
theories and methods of modern science based on a systems approach and
taking into account the complexity and uncertainty of the operating




conditions of technological systems.

General competences (GC):

GC1. The ability to think abstractly.

GC2. Ability to apply knowledge in practical situations.

GC5. Ability to generate new ideas (creativity).

GC7. Ability to communicate in a foreign language.

GC8. The ability to act socially responsibly and consciously.

GC10. Skills in using information and communication technologies.

GC12. The ability to realize one's rights and responsibilities as a member of
society, to realize the values of a civil (free democratic) society and the need for its
sustainable development, the rule of law, the rights and freedoms of a person and a
citizen in Ukraine.

GC13. The ability to preserve and multiply moral, cultural, scientific values and
achievements of society based on understanding the history and patterns of development
of the subject area, its place in the general system of knowledge about nature and
society and in the development of society, technology and technologies, to use various
types and forms of motor activity for active recreation and leading a healthy lifestyle.

Special (professional) competences (SC): competences

SC1. Ability to apply typical analytical methods and computer software tools for
solving engineering problems of industrial mechanical engineering, effective
quantitative methods of mathematics, physics, engineering sciences, as well as
appropriate computer software for solving engineering problems of industrial
mechanical engineering.

SC2. The ability to apply fundamental scientific facts, concepts, theories,
principles to solve professional problems and practical problems of industrial
mechanical engineering.

SC3. The ability to implement engineering developments in industrial mechanical
engineering, taking into account technical, organizational, legal, economic and
environmental aspects throughout the life cycle of the machine: from design,
construction, operation, maintenance, diagnostics and disposal.

SC4. The ability to make effective decisions regarding the selection of
construction materials, equipment, processes and to combine theory and practice to
solve an engineering task.

SC5. The ability to realize creative and innovative potential in project
development in the field of mechanical engineering.

SC6. The ability to carry out commercial and economic activities in the field of
mechanical engineering.

SC7. The ability to develop plans and projects in the field of mechanical
engineering under uncertain conditions, aimed at achieving the goal, taking into account
existing limitations, to solve complex problems and practical problems of improving
product quality and its control.

Expected Learning Outcomes (ELO):

ELO2. Knowledge and understanding of mechanics and mechanical engineering
and their development prospects.

ELO3. To know and understand the systems of automatic management of objects
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and processes of industrial engineering, to have skills in their practical use.

ELO4. Carry out engineering calculations to solve complex problems and
practical problems in industrial mechanical engineering.

ELO7. Prepare production and operate products using automatic life cycle
support systems.

ELO10. To understand the problems of labor protection and legal aspects of
engineering activity in industrial mechanical engineering, the skills of forecasting the
social and environmental consequences of the implementation of technical tasks.

ELO11. Communicate freely with the engineering community orally and in
writing in national and foreign languages.

ELO 12. Apply means of technical control to evaluate the parameters of objects
and processes in industrial mechanical engineering.
2. Programme and structure of the discipline for:

- full-time (part-time) form of study;
- reduced full-time (part-time) form of study



Modules
and topics

Number of hours

full-time

part-time

weeks | total

including

in total

p | lab

ind

s.st

including

p

lab

ind

s.st

1

2 3

4

5| 6

7

8

9

10

11

12

13

14

Module 1: Basics, fundamentals of machine building

Topic 1: Basics,
fundamentals of machine
building

1-2 6

2

4

Topic 2: Fabricability
(processability index,
manufacturability,

of products design

Topic 3:
Fundamentals of locating
parts, workpieces, products

56 |8

Topic 4:
/Accuracy of mechanical

providing

processing and methods of its

7-12 30

14

Topic 5:

Quality of surfaces of
machine parts and methods
of its providing

12-13 18

Total for module 1

60

15

15

30

32

30

Module 2.

Fundamentals of techni

cal valuation

Topic 1:
Fundamentals of technical
valuation

14-15 |7

3

4

Total for module 2

-

Total hours

Course project (work)

(if included in the
curriculum)

Total hours

Module 3. Design of technological process

es of mechanical

processing

Topic 1:

Design of technological
processes of mechanical
processing.

1-6

23

7

8

8

Total for module 3

23

11

Total hours

Module 4. Devices for metalworking machine

too

Is

Topic 1:
Devices for metalworking

6-15 |26

8

8

10




machine tools

Total for module 4 26

10

Total hours

Course project (work)

curriculum)

(if included in the

Total hours

Module 5. Typical technological process

ing

parts

Topic 1:

Machining, processing parts
of "SHAFTS" class, type

1-2

12

4 4

Topic 2:

Machining, processing parts
of "Sleeves" class, type

Topic 3:

Machining, processing parts
of "Levers" class, type

45

12

Topic 4:

Machining, processing parts
of "Discs" class, type

45

Topic 5:

Machining, processing parts
of " Gears" class, type

6-7

12

Topic 6:

Machining, processing parts
of "Body parts" class, type

8-9

12

Topic 7:

machines

Manufacturing of working
parts of agricultural

10-11

Topic 8:
Manufacturing

nonmetallic parts

12-13
off

Total for module 5 76

24| 22

30 37

30

Total hours

Course project (work)

curriculum)

(if included in the

Total hours

Module 6. Fundamentals of technology of assembly processes

Topic 1:

\14-15

\6

2| P

| P |




Fundamentals of technology
of assembly processes
Topic 2: 14-15 6 2 2 2
Automatization of assembly
works
Topic 3: 3 1 2
Painting, drying, coating of
parts
Topic 4: Advanced machine 3 1 2
building technologies
Total for module 6 18 6| 4 8 1 1 6
Total hours 210 60| |60 90 6 16 86
Course project (work) - - - |108f - - 15 |
(if included in the
curriculum)
Total hours 210 60| 60 90 6 16 86
3. Topics of laboratory (practical, seminar) classes
No Topic title Hours
1 | Determining the dependence of the surface turning error on 2
the ratio of the dimensions of the part fixed in the chuck.
2 | Investigation of the influence of temperature deformations of 2
a lathe cutter on machining accuracy.
3 | Investigation of the influence of the elements of the cutting 2
mode on the roughness of the machined surface during
turning.
4 | Determination of the error of installation of the cutter on the 2
size on a limb of the machine.
5 | Determination of the dependence of temperature 2
deformations of the spindle unit of the vertical - milling
machine on the time of its operation and cooling.
6 | Determination of the stiffness of the lathe. Determination of 2
rigidity of a vertical milling machine by the production
method
7 | Determination of axial error, fixing the workpiece in a three- 2
cam chuck.
8 | Methods of studying working time. Timing of work on 2
machines
9 | Introduction. The main stages of technological process 2
design. Preliminary elaboration of design decisions.
10 | Determining the accuracy of processing with different 2

methods of fixing the workpiece. Determination of base




error during milling.

11 | Analysis of the manufacturability of the design of the part. 2
Preliminary selection of production type. Release stroke.
12 | Influence of product rigidity on vibration resistance of 2
technological system.
13 | Choice of cutting modes. Standardization of technological 2
process.
14 | Processing of profile surfaces on the grinder on the copier. 2
15 | Choice of workpiece type. Basic requirements for blanks. 2
Calculation of interoperative allowances for machining.
16 | Technical control of details of a class "shafts" 2
17 | Preliminary development of the technological route. 2
18 | Technical control of body parts. 2
19 | Determining the size of the closing link in the compensatory 2
method of assembling assemblies and units.
20 | Methods of designing tool settings. 2
21 | Design of the installation and clamping device. 2
Requirements for clamping mechanisms.
22 | Calculation of the accuracy of the device and the clamping 2
force of the workpiece.
23 | Registration of technological documentation. 1
4. Topics for self-study
g;] Topic title ours
1 | Introduction. Tasks of the discipline. Basics, fundamentals of 4
machine building. Production, technological processes.
2 Fabricability (processability index, manufacturability) 4
of products design
3 |Fundamentals of locating (basing) parts, workpieces, products. 4
Principles of combining and dividing bases.
4 Accuracy of mechanical processing and methods of its 14
providing.
5 Influence of part deformation and workpiece shape on 4
machining accuracy. Total processing error.
6 Statistical methods of research of accuracy at mechanical 4
treatment.
Mathematical laws of determination at distribution actual
dimensions of the processed surfaces.
7 Fundamentals of the theory of dimensional chains. Basic 4
concepts and definitions.
8 Quality of surfaces of machine parts and methods of its 8
providing
9 |Purpose and tasks of designing. Technological documentation. 8




The concept of ESKD and ESTD.
10 Selection of equipment and facilities, accessories for a 10
technological process.
11 |Machine tool for the technological process of machining parts. 10
12 Mechanisms of machine tools. 4
13 Optimization of cutting modes. 4
14 Technical and economic indicators of the technological 4
process.
15 Machining, processing parts of "SHAFTS" class, type 4
16 Machining, processing parts of "Sleeves" class, type 4
17 Machining, processing parts of "Levers" class, type 4
18 Machining, processing parts of "Discs" class, type 4
19 Machining, processing parts of " Gears " class, type 2
20 Machining, processing parts of "Body parts" class, type 2
21 Manufacturing of working parts of agricultural machines 2
22 Manufacturing of nonmetallic parts 2
23 Fundamentals of technology of assembly processes 2

5. Tools for assessing expected learning outcomes:
(select necessary or add)

- exam;

- credit;

- module tests;

- graphic design works;

- presentation of laboratory and practical works;

6. Teaching methods:

- verbal method (lecture, discussion, interview, etc.);

- practical method (laboratory, practical classes);

- visual method (illustration, demonstration);

- processing learning resources (note-taking,summarising, reviewing, writing
an abstract);

- video method (remote, multimedia, web-based, etc.);

- self-study (completing assignments);

- individual research work;

7. Assessment methods:

- exam;

- credit;

- oral or written assessment;

- module tests;

- team projects;

- essays and reports;

- presentation of laboratory and practical works;



- presentations at academic events

8. Distribution of points received by students

The assessment of students’ knowledge and skills is conducted by means of a
100-point scale and is converted into national grades according to Table 1 of
the current Exam and Credit Regulations at NULES of Ukraine.

Student’s rating, National grading of exams and credits
points .
exams credits
90-100 excellent
74-89 good pass
60-73 satisfactorily
0-59 unsatisfactorily fail

To determine a student’s rating in the discipline Rois (up to 100 points), the received
assessment rating Ra (up to 30 points) is added to the academic performance raiting
Rap (up to 70 points): Rpis = Rap + Ra.

9. Teaching and learning aids

10.

e-learning course of the discipline
Part 1. https://elearn.nubip.edu.ua/course/view.php?id=1291
Part 2. https://elearn.nubip.edu.ua/course/view.php?id=1162
lectures and presentations (in electronic form);
textbooks, manuals, tutorials;
guidelines for studying a discipline by full-time and part-time students;

Recommended sources of information

- Main:

1. Martepiasio3HaBCTBO 1 TEXHOJIOT1sI KOHCTPYKIIMHUX MaTepiaiiB: MiIpyd. IS BUIIL.

Hapd. 3aki. Ykpainu / A.C. Onanpuyk, €.I'. Adranainsan, JI.JI. Poroscbkuid,
O.€. CemeHoBchkuii [Ta 1H.]. — Bua. 2-re, nepepo0. 1 nonos. — Hixkuu: Jlucenko
M.M., 2013. - 751 c.

. OCHOBHI TOHSATTS 1 MNPUHLMIKM TEXHOJOTIi MalMHOOYyBaHHS. MeToauyHi

BKa3iBKU 3 JAucCUMIUIIHM "TexHosoriss MamuHOOyIyBaHHA" I CTYIEHTIB
cnemiaiabHocTi (ocBiTHS mporpama) 133 «lanmy3eBe mammHoOynyBaHHs». K,
HYVYBIll Ykpainu. Yki. CemenoBcrkuit O.€., [Toxunenko .M.

. TexHomoTisI ClIIBCHKOTOCTIONAPCHKOTO MAIIMHOOYyBaHHS: MIAPYY. MJIsS BUIIL.

TexH. 3akJ. Ykpaiam / b. M. I'eBko [Ta iH.]. — Bun. 2-re, mepepo6. 1 10moB. —
Tepuomins : [Nansuaunsg B. A., 2015. — 418 ¢.— ISBN 978-617-7331-10-9.

. Texnomnorist MmammHOOy1yBaHHs. [IpoekTyBaHHsI Ta BHUPOOHUIITBO 3aroTOBAaHOK

[TexcT] : miApy4YHHUK U CTYyA. MAaIMHOOYA. crel. BUIL. HaBdY. 3aknamiB / JI. L.
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https://elearn.nubip.edu.ua/course/view.php?id=1162

Bboxenko. — JIpBiB : CBiT, 1996. — 368 ¢. — ISBN 5-7773-0319-6.

TexHomoriuHi MIPOIIECH OTPUMaHHSI 3aTOTOBOK IS
CLIbCHKOTOCTIOAAPCHKOTO MAITMHOOY/ Ty BaHHS. MeTtoauuni BKa31BKH 3
muctumuiing  "TexHomnoriss MamuHOOyyBaHHS" JUIsl CTYACHTIB CIELialbHOCTI
(ocBitHs mporpama) 133 «["amy3eBe mammHoOyayBanus». — K., HYBill Ykpainu.
Vkia. CemenoBcbkuit O.€., [Toxunenko I'.M.

TexHonorist MaIMHOOY TyBaHHS. MOCIOHUK IS CTYJ. MAIIMHOOYJ. CHEIl. BHII.
HaBy. 3aknaniB / €.0. T'opbatiok, M.I1.Ma3yp ta iH. —JIsBiB: HoBwmii Cgir,
2009. — 358 C. PO3MIPHI JIAHIIIOI'N HaBuanbsHO-MeTOIMUHUI
nocionuk. FO.€. TlamuBoma, A.€. sguyn, FO.b. Kamamina, I.I'. Tkauenko. -
Tepuonine : TepHOMIBCHKUN HAIIOHANBHUN TEXHIYHHH YHIBEPCUTET IMEHI
IBana [Tymros, 2018. — 132 C.

— Additional:

1.

Mengine M.B., [IllaGaiikoBuu B.A. TeopeTudHi OCHOBH  TEXHOJIOTIi
MamuHOOyAyBaHHs. 3a pena. npodp. M.B. Mensinga. JIeBiB: BunaBauue
00’emHanHsa «Bwuma mkoaay, 1976. — 299 c.

boposuk  A.l., JlinueBchkuii II.A., [IlerpakoB }O. B. TexHonorisa
MammHoOyayBanHs. [Tiapyunuk.: XXATY, Kuromup. — 2005, 835 c.

Cy4acHl MeTOAM aHalli3y TEXHOJOTIYHUX MPOLECIB y MAalIMHOOYyyBaHHI: Hapy.
nocionuk /B.B. lymmnacekuii. — K.: 1C10, 1994. — 216 c.

Texnonoris 06pobku Ha Bepctatax 3 UIIK [Tekcr] : HaBY. mociO. ais CTYyI.
MaIMHOOY/1. CIIeIl. BUIN. T€XH. HaB4Y. 3aki. / ['eBko b. M. [Ta in.] ; TepHomn. Hail.
TexH. yH-T iM. [Bana [lymos, Kad. Texnonorii mammuoOyn. Ta aBromo6iis. — T.
: Kpok, 2014.—-131 c. : T1abxn., puc.— biomorp.: c. 126-128. - 300 5k3.—
ISBN 978-617-692-168-4.

— Internet sources:

1.

2.

3.

Texnonoris  MammHOOyAyBaHHA.  [[OCIOHMK-TOBIIHUK  JJisi  BUKOHAHHS
kBaidikamiitaux pooit. — http://vlp.com.ua/node/3850

MammnHoOyayBanHss YKpaiHu: TeHAeHLIl po3BUTKY biOmiorpadiuauili crnucok
mitepatypu. — http://library.zntu.edu.ua/bibliograf_pokaz/mashinobud.pdf
Texnounorisa mammHoOyyBanHs €.0. I'opbatiok, M.I1. Mazyp, A.C. 3enkin, B./I.
Kapaszeii. — http://www.tnu.in.ua/study/refs/d184/file1357975.html

Hogi TEXHOJIOT11 BUPOOHHUIITBA pakeT y Kb «IliBnenney. —
https://www.ukrmilitary.com/2018/12/new-technology-on-kb-pivdenne.html

The complete guide to machined parts. — https://www.3erp.com/blog/the-
complete-guide-to-machined-parts/

Is Hybrid Manufacturing Technology the Future of Additive Manufacturing? —
https://amfg.ai/2018/07/10/hybrid-technology-the-future-of-manufacturing/

Texnomorisa MamI/IH06yJ:[ BaHHH [TociOHMK-TOBIOHUK I  BUKOHAHHS

KBaJTi(hiKaLIHHIX OpunimmH LI Ta 1H. —
http://www.tnu.in. ua/studv/refs/d184/f|Ie1357977 html
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